Seven isolates of an unclassified bacterium resembling Flavobacterium spp. were characterized by growth requirements, microscopic examination, biochemical characteristics, antimicrobial susceptibility tests, protein profile analysis, and serologic data. The unclassified isolates were differentiated from Flavobacterium meningosepticum, Flavobacterium odoratum, Flavobacterium balustinum, Flavobacterium strain IIb, Chromobacterium violaceum, Aquaspirillum serpens, and Pseudomonas spp. The bacterium was a gram-negative rod with a polar flagellum. Protein profile analysis demonstrated two major protein bands present in the unclassified isolates that were absent from the Flavobacterium and Pseudomonas controls but present in the Aquaspirillum and Chromobacterium controls. However, no serologic cross-reactions were observed. Our results showed that the unclassified bacterium was distinct from any previously known genus of bacterium.
results showed that the unclassified bacterium was distinct from any previously known genus of bacterium.
We have isolated an unusual gram-negative rod from blood cultures in six patients and from the cerebrospinal fluid (CSF) of one patient (five cases of pneumonia and two cases of pneumonia associated with meningitis). All of these patients came from the same hot-spring area in the south of France (Gréoux-les-Bains), where there was an outbreak of 37 cases of pneumonia between August and November 1987. The bacterium shared isolation requirements, colony morphology, and biochemical reaction with Flavobacterium species. The biochemical reactions, growth requirements, antimicrobial susceptibilities, protein profiles, and serology of these isolates have been compared with those of Flavobacterium meningosepticum, Flavobacterium odoratum, Flavobacterium strain IIb, Flavobacterium balustinum, Aquaspirillum serpens, Chromobacterium violaceum, and Pseudomonas aeruginosa. The bacterium was not previously known and was not related to any other family of bacteria.
MATERIALS AND METHODS
An outbreak of pneumonia occurred in August, September, October, and November 1987 in individuals using a hot spring at Gréoux-les-Bains in the southeast of France. Further epidemiological investigations made it possible to identify 37 cases (32 males and 5 females) of pneumonia (2) . We isolated an unclassified bacterium (UCB) from samples from seven patients.
Six strains of the UCB were isolated from the blood of six patients with pneumonia, including one with meningitis, and one was isolated from the CSF of a patient with septic meningitis. All of these patients were men of more than 50 years of age. Laboratory data showed a leukocyte count of 10,000/mm3 or more (90% polymorphonuclear leukocytes). Chest X rays showed lobar pneumonia. The two patients with meningitis were treated with ceftriaxone intravenously (4 g/day) and ofloxacin orally (1.6 g/day). This therapy was maintained for 2 weeks after the normalization of CSF. The patients with only pneumonia were treated with intravenous amoxicillin (4 g/day) and intramuscular netilmicin. The progress of all patients was satisfactory in 2 or 3 weeks for * Corresponding author.
patients with pneumonia and in 1 month for the two patients with septic meningitis.
The blood samples were grown on brain heart infusion and then subcultured on Serologic data were confirmed by immunoblotting. A polyclonal rabbit antiserum was used. The sodium dodecyl sulfate-polyacrylamide gel electrophoresis gel was transferred to nitrocellulose paper in a Trans-blott cell (Bio-Rad Laboratories). After 4 h of blotting at 0.5 V, the sheet was blocked in Tris-buffered saline with 5% nonfat dry milk overnight. The sheet was then washed in distilled water and reacted with the rabbit antiserum for 2 h by shaking. After three washes with Tris-buffered saline, a goat anti-rabbit (Hoffmann-La Roche Inc., Nutley, N.J.) horseradish peroxidase conjugate (Sigma Chemical Co., St. Louis, Mo.) was added for 2 h. The paper was then washed three times in Tris-buffered saline and soaked in a mixture of 4-chloro-1-naphthol and hydrogen peroxide.
RESULTS
The seven isolates of the UCB grew on chocolate agar and Mueller-Hinton agar after 24 h of incubation under strict aerobic conditions at 20, 37, and 41°C. No stimulation was observed in the C02 incubator. Colonies were 2 to 3 mm in diameter, convex, and smooth at 20, 37, and 41°C. They were pale yellow to tan and became darker and larger (5 to 6 mm) after 4 days. The surfaces of the colonies were mottled after prolonged incubation. No spreading of the colonies was observed. Growth was associated with a pungent odor. No growth was observed in 6% NaCI, Drigalski, MacConkey, salmonella-shigella, or cetrimide agars. Weak growth was observed on Simmons citrate agar after 7 days. On Columbia agar plus 5% sheep blood, a brownish discoloration but no hemolysis was observed. The bacteria were not susceptible to the vibriostatic agents 0/129. Microscopically, the UCB was straight to slightly curved, asporogenous, and very pleomorphic, with coccoid and filamentous forms. This bacillus was 0.5 ,um wide and 3 to 5 ,um long, with rounded ends. The rod possessed a single polar flagellum (Fig. 1) . All strains were gram negative, and the KOH test was positive.
The seven isolates of UCB had identical biochemical reactions. The isolates were strictly aerobic, oxidase positive, and nonfermentative, as verified with oxidation-fermentation test medium. The catalase test was weakly positive. Nitrates were reduced to nitrites. After 4 days, acid (pH 6) was produced in peptone water from the following carbohydrates: glucose, mannose, fructose, maltose, sorbitol, mannitol, glycerol, and inositol. All strains tested VogesProskauer negative by the Barritt reference method. Indole was produced in peptone water in 24 h. Gelatin was weakly hydrolyzed. There was no P-galactosidase or extracellular DNase. Results were invariably negative for arginine dihydrolase, lysine and ornithine decarboxylases, urease, esculin, acetamide, and starch hydrolysis. No acidification was obtained after 2 weeks with galactose, rhamnose, raffinose, arabinose, sucrose, lactose, or trehalose. In minimal mineral medium, the UCB was capable of assimilating glucose, mannose, mannitol, N-acetylglucosamine, maltose, malate, citrate, and gluconate. Arabinose, caprate, adipate, and phenylacetate were not assimilated. Maintenance of the strains was difficult. They could be maintained on nutrient agar at 40C for only 7 days. At present, they are being stored at -800C. Twenty-two antimicrobial agents were tested against the UCB. The UCB was susceptible to penicillin G and all other beta-lactam antibiotics and to streptomycin, kanamycin, amikacin, gentamicin, tobramycin, chloramphenicol, tetracycline, minocycline, erythromycin, spiramycin, pristinamycin, rifampin, colimycin, sulfonamides, trimethoprim, ofloxacin, and nalidixic acid. The UCB was resistant to clindamycin and vancomycin.
The results of the protein profile analysis are shown in Fig.  2 . The seven isolates of UCB had identical profiles. The UCB presented two major bands, of molecular masses 140 and 27 kilodaltons, which were not detected in the Flavo- The results of immunofluorescence and Western blot testing showed no cross-reaction between the UCB and P. aeruginosa, P. maltophilia, Achromobacter xylosoxidans, C. violaceum, A. serpens, F. meningosepticum, F. balustinum, F. odoratum, or E. coli.
DISCUSSION
The epidemic of pneumonia we studied resembled Legionnaires disease, but the UCB did not display the characteristics of the genus Legionella. It is interesting to note that an epidemic of legionellosis occurred 3 months later in the same area. Because the bacterium was gram negative, nonfermentative, apparently nonmotile, and yellow pigmented, it was first suspected to be F. meningosepticum. The genus Flavobacterium, as described in Bergey's Manual (4), is composed of coccobacilli and slender rods. Growth on solid media is pigmented yellow, orange, red, or brown. Incubation temperatures below 30°C are preferable, and growth may be inhibited by higher temperatures. Two distinct ranges of DNA nucleotide base ratios (G+C moles percent) have been reported: 30 to 42 and 63 to 70 (4). The UCB was distinguished from the Flavobacteriiim controls (F. meningosepticum, Flavobacterium strain IIb, F. balhstinurm, and (4, (6) (7) (8) .
The UCB resembled C. violaceum and A. serpens in its protein profile analysis but differed from them in its biochemical characteristics (4, 9) , serologic reactions (Western blot and immunofluorescence), and physical characteristics.
Additional studies, including studies of DNA hybridization and cellular fatty acid composition, will be required to classify this bacterium.
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